Here, we show that Set1 histone methylase is targeted to a discrete location within the 5Ј portion of active mRNA coding regions by the Pol II elongation machinery. Set1 recruitment requires Kin28, the TFIIH-associated kinase that phosphorylates the Pol II CTD, and it is affected by the Rtf1 and Paf1 components of the Paf1 complex. Set1 interacts with the form of Pol II whose 
Set1 Is Targeted to a Discrete Location within the mRNA Coding Regions of Active Pol II Genes
Strikingly, Set1 is localized specifically to the 5Ј portion of the coding regions of the divergently transcribed and To address whether Set1 histone methylase is recruited to specific chromosomal regions in vivo, we performed highly active RPS16A/RPL13B genes ( Figure 2A ). Although fold enrichments do not represent absolute meagenome-wide location analysis, a procedure that combines chromatin immunoprecipitation with hybridization surements of genome occupancy, Set1 association at these active ribosomal protein genes is remarkably high on DNA microarrays representing the entire genome (60-fold over background) and far above that observed for other chromatin-modifying complexes (typically 5-associates with DNA sequences corresponding to open reading frames (ORFs) and intergenic regions in a manto 10-fold at best using proteins tagged with the same epitope). Higher resolution mapping of the TSL1 gene ner that correlates with Pol II transcriptional activity (Figure 1A) . Set1 occupancy is generally higher at any given indicates that the region occupied by Set1 is about 300 bp ( Figure 2B ), which corresponds to 2 nucleosomes ORF than at its flanking intergenic regions ( Figure 1B ). Set1 association is not observed at silenced loci, Pol and is quite similar to the domain of localized histone deacetylation that occurs upon recruitment by a specific III-transcribed genes, and the Pol I-transcribed rDNA locus. Thus, Set1 is generally targeted to active Pol II-DNA binding repressor (Kadosh and Struhl, 1998; Rundlett et al., 1998). Similar results are observed with Bre2, driven genes.
We mapped Set1 occupancy at several genes using an integral component of the Set1 complex ( Figure 2C) . Thus, the Set1 complex associates specifically with a specific primers in a quantitative real-time PCR assay. The fact that Set1 associates with a specific location at are repressed, whereas RPB11B, RPL2B, and PYK1 are induced. As expected, TFIIB and Pol II occupancies the beginning of active Pol II coding regions strongly suggests that the Pol II elongation machinery targets under these conditions correlate with transcriptional activity, with TFIIB being localized to the promoter and Set1. Thus, mutations in the transcription apparatus that affect elongation but not formation of the preinitiation Pol II associated over the entire mRNA coding region ( Figure 2D , data not shown). In all cases tested, Set1 is complex should affect Set1 recruitment to the coding region. Indeed, Set1 occupancy is drastically reduced recruited to the 5Ј portion of the coding regions of these genes only under conditions when they are active. Thus, upon thermal inactivation of Kin28 ( Figure 3A) , the TFIIH- There is a striking correlation between trimethylated H3-K4 and Set1 occupancy, with H3-K4 trimethylation being concentrated at the 5Ј portion of coding region of all active genes tested and essentially absent at the inactive TSL1 gene (Figure 4 ). In contrast, the pattern of dimethylation correlates poorly with Set1 occupancy. As previously reported (Bernstein et al., 2002), the level of dimethylated H3-K4 appears to be higher at coding regions than at promoters. However, as assayed by a The simplest model is that Set1 recruitment occurs specifically with elongating Pol II during the exchange elongating Pol II machinery. Set1 recruitment to mRNA coding regions depends on TFIIH-dependent phosphorof the associated initiation and elongation factors (Figure 7) . We suggest that Set1 association occurs after ylation of the Pol II CTD at serine 5, and Set1 interacts with Pol II that is phosphorylated at CTD-serine 5. 
